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This invention relates to synthetic fibers, and manufacture and use thereof. It also relates to finish com- 

^ZyZXTZ'S processed into many different articles, such as fabrics. Nonwoven fabrics made 
from stole f be£ aTe useful in articles such as diapers, sanitary napkins, tampons, underpants and the l.ke. 

eS sl^ r^erlwy l».s than about 2000 volts, even more prefect,,, lees then about 1000 volte and most 
""'I." The" ,t™'bTe o, ,o, ming a no„„oven fabric havine a basis weigh, - --10* 

cross d.rectional strengtn mdt ai , a E preferably, the fiber is capable of formmg a non- 

^\Ve7eT d Tv«:X SSUSSibc hours and most preferably at .east about one week. 

?n hours and the nonwoven fabric has a percent runoff value at least about 94.5/g. 

P^erably. t he fiber is a staple fiber having a length of about 1 to 6 inch s. more preferab.y about 1 to 3 
inches, and most pref rably about 1 1/4 to 2 inches. 

Preferably th fiber is formed by spinning, drawing, crimping and cutting. 

P e e ably he f iberfurther comprises a lubricant. Preferably, the lubricant is selected from the croup con- 
sisting of mineral oils, paraff inic waxes, polyg.yco.s and silicones. Most pref rably. the lubncant compnses a 
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PO, CeS S ^mprLs preferably about 0.1 to 1 %. more preferably about 0.15 to 0.5 -/o. and most preferab.y 
n tn n 3 % bv drv weiaht of the fiber, of the finish. . 

yard that has a ^"°^""f„ h d t'e" ^ tbo^l tw% wi* ™> soli "™*«lc composition buildup 
vS'tot's""^ ^ m thTo^» rS-«My. the finish further compdsee a lubHcant Pre- 

with no solid antistatic composition build-up visibie to the naked eye formmg on the cal- 

mmmmwmm 

don (I) which ■fwHses: phosphate alkali metal or alkali earth metal salt; and 

glycol ethers, arid neutralized phosphoric ester salts having the general formula: 

o 

(MOn-P"-f°( R i). R )r (2) 
wherein M. which may be the same or different, is an alkali or alkali earth met* ,1 « ><*^ R J£& 

solid antistatic composition roll deposits are visible to the naked eye on the ^" der r °" at Jeast 
of orocessino more preferably at least 6 hours of processing, and most preferably at least one week. 

P Alto ^according invention is provided a fiber comprising a polyo.ef in fiber having a f m.sh c°mpns,ng 

an .^^l»on which comprises: (a) at least one neutralized C3-C. alky, or 

mete" or alkali earth metal salt; and (b) a solubilizer. wherein the fiber hav.ng the f.n,sh ,s hydrophob c. Pre- 
" the «X or afcenyl group is a C 6 -C 12 alky, group. More preferably, the a.ky. or alkeny. group ,s a C 6 - 
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C , alkyl group Preferably, the neutralized alkyl phosphate salt is an alkali metal salt Most preferably, the neu- 
tralized alkyl phosphate salt is an alkali metal salt selected from the group consisting of sodium and potassium 
salts. mosYpreferably a potassium salt. Preferably, the fiber comprises about 0.1 to 1% by dry weight of the 
fiber, of the finish and the fiber having th finish has a hydrostatic head valu at least about 30 mm. More 
preferably, the fiber comprises polypropylene and the fiber having the finish has a hydrostat.c head value at 

' eaS p?efe U rably.Te neutralized phosphate salt (the antistat) has a pH of about 5 to 9. more preferably about 5 

10 7 'preferably the solubilizer comprises at least one member selected from the group consisting of glycols, 
polyglycols. glycol ethers, and neutralized phosphoric estersalts having thegeneral formula (2). In a preferred 
embodiment the solubilizer comprises at least one compound selected from the group 
and polyglycols. most preferably Methylene glycol or polyethylene glycol. In another preferred embod.ment. 
the solubilizer comprises the neutralized phosphoric ester salt. 

Preferably, the solubilizer comprises at least one member selected from the group cons.sting of glycols, 
polyglycols. and potassium or sodium oleyl (EO) phosphate having an ethylene content range of 2 to 9 moles. 

Preferably, the fiber is a staple fiber having a length of about 1 to 6 inches. Preferably, he fiber comprises 
polypropylene. More preferably, the fiber is 1 to 6 dpf fiber cut into a stable fiber having a length of about 1 to 
3 inches Preferably, the fiber is capable of forming a nonwoven fabric hav.ng a basis weight of about 15-25 
grams/square yard that has a cross directional strength of at least about 250 grams/inch by carding and ther- 
mal bonding using a calender roll with a thermal bond area of about 1 5-40%. Preferab y. he finish comprises 
^lubricant which is preferably at least one member selected from the group consisting of mineral oils, paraff m,c 
waxes. Dolvalvcols and silicones. . . . 

Also according to the invention, a fiber is provided comprising a polyolef in fiber having an antistatic finish 
which comprises at least one neutralized phosphoric ester salt having the general formula (2) ^Preferably the 
neutralized phosphoric ester salt is an alkali metal salt of oleyl ethylene oxide phosphate and n ,s 2-9^ore 
preferably, the neutralized phosphoric ester salt is a sodium oleyl (EO) phosphate havmg an ethylene content 
Ce of 2 to 9 moles. Preferably, the fiber further comprises a lubricant The fiber preferab * comprises , po y- 
propylene. More preferably, the fiber is 1 to 6 dpf fiber comprising 0.1 to 1 %. based on the dry weight of the 
f iberf of finish and the fiber having the finish has a hydrostatic head value at least about 62 mm. .s cut into 
staple fiber having a length of about 1-3 inches, and is capable of forming a nonwoven fabric havmg a basis 
weight of about 1 0 60 grams/square yard that has a cross directional strength of at least about 1 SO 9rams/,nch 
Z and thermally bonding using a calender roll with a therma. bond area of at ^ ' 
ferably thefibercomprises aboutO.1 toSyo.bydryweightofthefiber.offin.sh.Preferably.mthisembod.ment. 
the compound of the formula (2) has a pH of about 5 to 9. more preferably 5 to 7. 

Also according to the invention is provided a fabric comprising a fiber as described above. Preferably the 
fabric is a nonwoven. the fibers are staple fibers having a length of about 1 to 3 inches made from to 6 dpf 
fiber Preferably the fabric prepared by carding and thermal bonding. Preferably, the fibers comprise 0.1 to 
1% Tby dry weight of the fiber, finish and the fabric has a percent runoff value at least about 79% ^More pre- 
ferably, the fabric has a percent runoff value at least about 85%. most preferably at least about 94.5%. Pre- 
40 ferablv the fabric comprises polypropylene fibers. 

P?;ferably. the fabric is nonwoven fabric having a basis weight of about 10 to 60 grams/square yard and 
a cross directional strength of at least about 1 50 grams/inch which is prepared by carding and thermally bond- 
ing using a calender roll with a thermal bond area of at least about 10%. More preferably, the fabric has a basis 
weight of about 10-30 grams/square yard and a cross directional strength of at least about 250 flramsrfnch. 
prepared by carding and thermally bonding using a calender roll with a thermal bond area of about ^15-40 1 /„ 
wherein the fibers comprise polypropylene fibers. Even more preferably, the fabric has a bas.s we,ght of about 
15-25grams/square yard and a cross directional strength of at least about 350 grams/inch, prepared by carding 
and thermally bonding using a calender roll with a thermal bond area of about 15-20 i Most pre rferably £he , basis 
weight is about 1 9-20 grams/square yard. Preferably, the fabric has a percent runoff value at least about 85 /„. 
More preferably, the fabric has a percent runoff value at least about 94.5%. Preferably, the f m.sh further com- 

"'^/Ssoac^'oTdTng to this invention is provided an article comprising a fluid-absorbent material and the fabric 
Also according to this invention is provided a diaper comprising a water impermeable backing layer and 
nonwoven fabric with an absorbent material arranged between the impermeable backing layer and nonwoven 
fabric, further comprising at least one member selected from the group consisting of leg cuffs and a wa.st band, 
wherein the memb r comprises the nonwoven fabric. 

Also according to this invention is provided a diaper comprising a water impermeabl backing layer and 
nonwoven fabric with an absorbent material arranged between the impermeable backing layer and nonwoven 
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fabric, further comprising at least one member selected from the group consisting of leg cuffs and a waist band, 
wherein the member comprises a nonwoven fabric as described above wherein the fiber comprises an anti- 
static composition selected from the group consisting of composition (I) which comprises: (a) at least one neu- 
tralized C 3 -C 12 alkyl or alkenyt phosphate alkali metal or alkali earth metal salt; and (b) a solubilizer, and com- 

s position (II) which comprises at least one neutralized phosphoric ester salt having the general formula (2). Also 
according to this invention is provided a process of producing a fiber comprising forming a polyolefin fiber and 
applying a finish comprising an antistatic composition to the polyolefin fiber to obtain a fiber having a hydro- 
phobic head value at least about 102 mm and which is capable of being processed into a nonwoven fabric on 
processing equipment comprising at least one card and means for bonding the fabric at a t hroughput of at least 

10 about 128 pounds/hours for a period of at least two hours without formation of significant solid antistatic com- 
position build-up on the nonwoven fabric processing equipment. 

Also according to this invention is provided a process of producing a fiber comprising forming a polyolefin 
fiber and applying a finish comprising an antistatic composition to the polyolefin fiber, wherein the finish com- 
prises an antistatic composition selected from the group consisting of composition (I) which comprises: (a) as 

15 an antistat, at least one neutralized C 3 -C 12 aikyl or alkenyl phosphate alkali metal or alkali earth metal salt; 
and (b) a solubilizer, and composition (II) which comprises at least one neutralized phosphoric ester salt having 
the general formula (2). Preferably, the finish is applied as a over finish after crimping and before cutting the 
fibers. Preferably, the over finish is an aqueous solution which comprises 2 to 60 weight % of the antistatic 
composition (I). The over finish preferably comprises 10:1 to 1:1 by weight of the antistat to the solubilizer. 

20 In one preferred embodiment, the over finish preferably comprises a lubricant. Preferably, the ratio of an- 

tistatic composition:Iubricant is about 1:5 to 5:1 by weight. 

In another preferred embodiment, the finish is applied as a spin finish. Preferably, the spin finish is an 
aqueous solution which comprises 0.5 to 60 %. by weight, of the composition (I). Preferably, the spin finish 
comprises 20:1 to 1.5:1 by weight of the antistat to the solubilizer. Preferably, the spin finish further comprises 

25 a lubricant. More preferably, the spin finish further comprises a lubricant and the ratio of antistatic composi- 
tion :lubricant is about 1 :5 to 5:1 by weight. More preferably, the spin finish is an aqueous solution which com- 
prises 0.5 to 30 %, by weight, of the antistatic composition. More preferably, the spin finish comprises 10:1 to 
2:1 by weight of the antistat to the solubilizer. More preferably, the spin finish further comprises a lubricant 
and the ratio of antistatic composition:lubricant is about 1:2 by weight. Even more preferably, the spin finish 

30 is an aqueous solution which comprises 0.5 to 5 %, by weight, of the antistatic composition, and preferably 
comprises lubricant. 

In another preferred embodiment, the over finish is an aqueous solution which comprises about 0.5 to 60 
% of the compound of formula (2). Preferably, the over finish is an aqueous solution which comprises about 
4 to 25% of the compound of formula (2). 

35 In another preferred embodiment, the spin finish is an aqueous finish comprising about 0.1-10 weight % 

of the compound of formula (2). Preferably, the spin finish is an aqueous finish comprising about 0.5 - 5 weight 
% of the compound of formula (2). More preferably, the spin finish further comprises lubricant. 

Also according to this invention, an antistatic composition is provided for treating fibers comprising: (a) a 
neutralized C3-C 12 alkyl or alkenyl phosphate alkali metal or alkali earth metal salt; and (b) a solubilizer. Pre- 

40 ferably, the solubilizer is selected from the group consisting of glycols, polyglycols, glycol ethers, and a neu- 
tralized phosphoric ester salts having the general formula (2), with glycols, polyglycols and the compounds of 
the general formula (2) being preferred. Preferably, the ratio of the neutralized phosphate salt (a) to the sol- 
ubilizer (b) is in the range of 20:1 to 0.5:1 by weight. In one preferred embodiment, the composition comprises 
a lubricant. Preferably, the ratio of antistatic composition to lubricant is 1:5 to 5:1 by weight 

45 Also according to this invention is provided a process of producing an antistatic composition for treating 

fibers comprising mixing (a) a neutralized C 3 -C 12 alkyl or alkenyl phosphate alkali metal or alkali earth metal 
salt; and (b) a solubilizer. 

Also according to this invention is provided a composition comprising (a) an antistatic composition which 
comprises at least one neutralized phosphoric ester salt having the general formula (2) and (b) a lubricant. 
so Preferably, the lubricant is selected from the group consisting of mineral oils, paraff inic waxes, polyglycols and 
silicones. 

Also according to the invention, a non-depositing antistatic composition is provided for treating fibers com- 
prising: 

(A) an antistat selected from the group consisting of alkali metal C e to C 12 alkyl phosphates; and 
55 (B) a solubilizer. Preferably, the solubilizer is selected from the group consisting of glycols, polyglycols. 

glycol ethers, and potassium or sodium oleyl (EO) phosphate with an ethylen oxide content range of 2 
to 9 moles. Preferably, said alkali metal is sodium or potassium, most preferably potassium. Preferably, 
the antistat is potassium Ce/C 10 alkyl phosphat . 
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Pr ferably, the solubilizer is selected from the group consisting of diethylene glycol, polyethylene glycol, 
and sodium oleyl (EO)9 phosphate. Preferably, the solubilizer is used in an amount of from 5 to 50% of the 
antistat. 

Also according to the invention is provided a non-depositing antistatic composition for treating fibers as 
5 described above, further comprising a silicone lubricant. Preferably, the silicone lubricant is poiydimethylsi- 
loxane. 

In all of these, the polyolefin is preferably polypropylene. 

Also according to this invention is provided a non-depositing, hydrophobic, polyolefin fiber which compris- 
es a polyolefin fiber treated with an antistatic composition comprising: 
10 (A) an antistat selected from the group consisting of alkali metal C 8 to C 12 alkyl phosphates and sodium 

oleyl (EO) phosphate; and 

(B) a solubilizer selected from the group consisting of glycols, polyglycols, glycol ethers, and potassium 
or sodium oleyl (EO) phosphate with an ethylene oxide content range of 2 to 9 moles, provided that when 
the antistatic is sodium oleyl (EO) phosphate, the solubilizer may be omitted. Preferably, the alkali metal 
15 is sodium or potassium. More preferably, the alkali metal is potassium. 

The polyolefin is preferably polypropylene. 
Preferably, the antistat is potassium Ce/C 10 alkyl phosphate. 

Preferably, the solubilizer is selected from the group consisting of diethylene glycol, polyethylene glycol, 
and sodium oleyl (EO)9 phosphate. Preferably, the solubilizer is used in an amount of from 5 to 50% of the 
20 antistat. 

Also according to the invention is provided a non-depositing antistatic composition for treating fibers as 
described above, further comprising a silicone lubricant. Preferably, the lubricant comprises a polydimethyl- 
siloxane. 

Preferably, the fiber is treated with from about 0.05% to about 0.30% of said antistat based on the weight 
25 of the fiber. 

Also according to the invention, a fabric is produced from a fiber as described above. Preferably, the fabric 
is characterized by percent runoffs greater than 90% and cross directional strengths of greater than or equal 
to 500 grams/inch. 

It should be understood that the properties of the fibers described herein are those of the fiber with the 

30 finish on it, unless otherwise indicated. 

"Non-depositing" is used herein to describe a condition where there is no significant solid antistat compo- 
sition build-up on processing equipment By "significant" solid antistat composition build-up it is meant that no 
solid material build-up can be seen by the naked eye on processing equipment substantially every time the 
antistatic composition is used on a polyolefin fiber as a finish in sufficient quantity so that the fiber is hydro- 

35 phobic and when the fiber is processed into a nonwoven fabric on processing equipment comprising at least 
one card and means for bonding the fabric at a throughput of at least about 128 pounds/hour for a period of 
at least two hours. (While reference is made to fiber in the form of filament, yarn or staple, it is well known 
that the fiber must be in staple form for the card and bond process.) 

The build-up referred to above is seen as a white solid on the card or calender rolls, or on associated equip- 

40 ment such as a collection plate. (In some instances, it is necessary to remove cover plates and the like to ob- 
serve the deposit with the naked eye. For instance, cards often have elements that do not permit viewing of 
internal operating surfaces and elements upon which deposits occur that are not observable unless the cards 
are disassembled.) Processing equipment having this build up must be cleaned of the solid antistat composition 
prior to additional fabric production. With this invention such a build up is not found to occur after at least two 

45 hours, preferably-after at least about six hours and most preferably after at least about one week, of processing. 
Preferably, such a build-up does not occur for such time periods at throughputs of at least about 179 
pounds/hour, more preferably at least about 1,000 pounds/hour, and most preferably at least about 1,500 
pounds/hour. 

As used herein, the term "fiber" is used with respect to what are often called fibers or filaments. The fiber 
50 may be in continuous lengths or in staple form. Continuous fiber is often referred to as filament, monofilament 
fiber, multifilament fiber or yarn. Multifilament fiber or yarn may be in what is known as tow or staple form, 
and may be crimped or not. Nonwoven fabrics are made on card and bond equipment using staple fiber. Pre- 
ferably, staple fibers are about 1 to 6 inches long. Preferably, staple fiber used in nonwoven fabric for diapers 
have lengths of about 1 to 3 inches, more preferably about 1 1/4 to 2 inches. 
55 The fibers of this invention are preferably polyolefins made from C 2 -C e monomers, preferably from C 2 -C 4 

monomers. Of these, preferred are propylene and ethylene polymers. Most preferred are polypropylene fibers, 
which may be homopolymers, or copolymers which preferably have up to 10 weight%, based on the weight of 
the polymer, of ethylene, butene or mixtures thereof. Typically, such fibers are obtained from conventional lin- 
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ear polypropylene or copolymers thereof with ethylene, 1-butene, 4-methylpentene-1 and the like. 

The fiber of the instant invention may be of any size that can be processed through means known in the 
art. Pref rably the fiber of the instant invention is a fine denier polypropylene fiber in the form of a multifilament 
fiber or yarn within the range of about 0.1 to 40 denier per filament (dpf). Preferred for use in hydrophobic 
5 nonwoven fabrics useful as leg cuffs and waistbands of diapers are 1 to 6 dpf fibers, with 1.8 to 3 dpf fibers 
being most preferred. Herein, dpf is used according to its art recognized meaning as weight in grams per 9,000 
meter length of filament. 

Such fibers may be mono-, multi-component (e.g., bi-component) or biconstituent fibers. By bi-component 
fiber, reference is made to, for example, fibers with a polypropylene core layer and polyethylene outer layer. 

10 However, other multi-component fibers may be of utility in the instant invention, provided a polyolef in layer is 
on the outside or periphery such as, polyethylene/polyester bi-component fibers, for example. Other types of 
bi-component or bi-constituent fibers known in the art include fibers with a side by side arrangement and fibers 
with a matrix/fibril arrangement. 

Fibers of the instant invention may also contain additives which are known in the art including calcium 

15 stearate, antioxidants, degrading agents, pigments, including whiteners and colorants such as Ti0 2 and the 
like. Fibers of the instant invention may also preferably include biocides or antimicrobials. Generally such ad- 
ditives can individually vary in amount, from about 0.1% to 3% by weight of spin melt. 

While the invention is useful with most polyolef in fibers, the preferred fibers and manufacturing techniques 
for use in this invention are described by Kozulla in U.S. Patent Application Nos. 07/474,897, 07/683,635, 

20 07/836,438, 07/887,416 and 07/939,857, and European Patent Application No. 445,536, by Gupta et al. in U.S. 
Patent Application Nos. 07/818,772 and 07/943,190, by Schmalz in U.S. Patent No. 4,938,832, U.S. Patent 
Application Nos. 07/614,650 and 07/914,213, and European Patent Application No. 486,158, and by Johnson 
et al in U.S. Patent Application Nos. 07/706,450 and 07/973,583, and European Patent Application No. 516,412, 
all of which are incorporated herein in their entirety by reference. 

25 A preferred antistatic composition comprises: (a) at least one neutralized C 3 -C 12 alkyl or alkenyi phosphate 

alkali metal or alkali earth metal salt; and (b) a solubilizer. 

Preferred as the neutralized C 3 -C 12 alkyl or alkenyi phosphate salt are the alkali metal salts, with sodium 
and potassium salts being more preferred and potassium salts being most preferred. Preferred neutralized al- 
kyl or alkenyi phosphate salts have the general formula: 



wherein M, which may be the same or different, is an alkali or alkali earth metal or hydrogen, R is a C 3 -C 12 
alkyl or alkenyi group, x is 1 to 2, y is 2 to 1 , and x + y = 3, wherein x is preferably 2. One preferred compound 
is neutralized potassium Cq/C w alkyl phosphate salt, which is a blend of an isooctyl and isodecyl neutralized 
potassium phosphate salt Preferably, the neutralized phosphate salt has a pH of about 5 to 9, more preferably 
40 about 5 to 7. 

The neutralized C 6 or higher alkyl and alkenyi phosphate salts are preferred since they readily dissolve in 
the solubilizer, with C 8 and higher being more preferred. 

The lower alkyl and alkenyi salts, such as the C 4 alkyl salt, do not easily dissolve in the solubilizer. However, 
these salts can be dissolved with the higher alkyl salts, such as the neutralized Cq/C^ 0 alkyl phosphate salt. 
45 This is advantageous as better antistatic properties are obtained with compounds having shorter alkyl chains. 
As a result, less antistat is necessary and higher hydrophobicity is obtained with lower amounts of antistat. 
Accordingly, the most preferred embodiment comprises mixtures of lower alkyl or alkenyi (preferably C 3 and 
C 4 alkyl, preferably in amounts of up to 60 weight %) and higher alkyl or alkenyi (preferably C 8 to C 12 ) salts. 



By a "solubilizer" reference is made to a composition in which an effective amount of the antistat (i.e., the 



so neutralized alkyl or alkenyi phosphate alkali metal or alkali earth metal salt or mixtures thereof) is soluble or 
dissolves at room temperature or slightly elevated temperatures (preferably about room temperature to 80°C, 
more preferably about room temperature to 70°C). Preferred as solubilizer are glycols, polyglycols, glycol 
ethers, and a neutralized phosphoric ester salts having the general formula: 
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Tfh non ^«^iSw.tlo composition, compound (a) is generally an antistatic agent and compound 
PH ^e^ithZ nC£ 2* alKali metal or alKali earth metal aal. or hy Hseif. pjeferred 

Lubricants useful in the instant '"^on ^ s ffjnjc waxeSi po |y g |ycols and silicones. Preferred 

= ^TJ^^IZZ^ZZZL „.L*!«L» ™. «»h « ^ 

ferred siloxanes having the general formula: 

X-e-Si-Ohs-* (3) 

wmwmwMmi. 

«VlM 5'hreS, Ifal in U.S. Patent Application Noe. 07/706.450 and 07/973.583. and European Pa- 

2CSon No all of which are Incorporated herein in thai, entire., by reference. The moat pre- 

'""^^^T^ to thia invents hy elusion. ~ 

„ ' °, . m«o rv7/Aifl 772 and 07/943 190. by Schmalz in U.S. Patent No. 4.938.832. U.S. Patent 
VT «L P Si ^614 650 Ind 07/914 213 and European Patent Application No. 486.158. and by Johnson 

usino an ord nary s^nnereL. A spin finish is applied to the fiber prior to winder take-up. A sp.n yarn in mult.- 
ortw form is drawn and'crimoed. An over finish is applied to the crimped tow. The cnmped tow ,s 

CUt T^Sit «mpo..«on of this invention is topica.ly applied as a finish on the fiber surface Thesis h is 
applied through methods known in the art which include passing the fiber over a feed or k.ss oil par all nm- 
rne^ed n a bath of the finish, spraying an effective amount on to the fiber surface or metenng a stream of 
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finish through an orifice in a slotted pin or guide so that as the fiber is passed through th slot or guid an 
amount of finish is topically applied to the fiber. 

Finish may be applied at one or more points during fiber manufacture. A spin finish is primarily intended 
for passing the filaments through the fiber manufacturing equipment The spin finish is topically applied, pre- 

5 ferably by passing the fiber over a feed wh el or kiss roll partially immersed in a bath of the above-described 
non-depositing antistat composition, dipped therein. An overfinish is primarily intended for users of the fibers 
or filaments and, preferably, in the case of staple fiber manufacture is topically applied after crimping and prior 
to cutting the filaments into staple fibers. 

The spin finish and overfinish typically are solutions containing up to 1 00% of either antistatic composition 

10 or lubricant, and are generally applied as aqueous solutions or emulsions. 

Preferably, finish containing the antistatic composition of this invention is applied as an overfinish after 
crimping and before cutting the fibers. In the case of the antistatic composition which comprises (a) at least 
one neutralized C 3 -C 12 alkyl or alkenyl phosphate alkali metal or alkali earth metal salt, and (b) a solubilizer, 
the over finish is an aqueous solution which comprises about 2 to 60 weight % of the antistatic composition. 

15 Preferably, the overfinish comprises about 20:1 to 0.5:1, more preferably about 10:1 to 1:1, and most preferably 
3:1 to 1 :1 by weightof the antistat (neutralized phosphate salt) to the solubilizer. Such an overfinish may further 
comprise a lubricant. In that embodiment, preferably the ratio of antistatic composition (antistat and solubilizer) 
to lubricant is about 1:5 to 5:1 by weight 

Alternatively, the overfinish may contain up to 1 00% of the compound of formula (2). Preferably, this em- 

20 bodiment comprises an aqueous solution which comprises about 0.5 to 60 %, preferably about 4 to 25%, of 
the compound of formula (2). Such an overfinish may further comprise a lubricant. In that embodiment, pre- 
ferably the ratio of antistatic composition (antistat and solubilizer) to lubricant is about 1:5 to 5:1 by weight. 

The antistatic composition may also be applied as a spin finish. In the case of the antistatic composition 
which comprises (a) at least one neutralized C 3 -C 12 alkyi or alkenyl phosphate alkali metal or alkali earth metal 

25 salt, and (b) a solubilizer, the spin finish is an aqueous solution which preferably comprises about 0.5 to 60 % f 
more preferably about 0.5 to 30 %, by weight, of the antistatic composition. The spin finish preferably comprises 
about 20:1 to 1.5:1, more preferably about 10:1 to 2:1, of the antistat (phosphate salt) to the solubilizer. The 
spin finish preferably comprises a lubricant. Preferably, the ratio of antistatic composition (antistat and solu- 
bilizer):lubricant is about 1:5 to 5:1. Preferably, the ratio of antistatic composition (antistat and solubilizer) to 

30 lubricant is about 1 :2. 

In the case where the spin finish comprises the compound of the formula (2), the spin finish is preferably 
an aqueous solution which comprises about 0.5 to 60 %, more preferably about 0.1-10 %, most preferably 
about 0.5 - 5 weight % by weight of the antistatic composition. Preferably, the spin finish comprises lubricant 
Preferably, the ratio of antistatic composition (antistat and solubilizer) to lubricant is about 1:5 to 5:1 , most pre- 

35 ferably about 1:2. 

In a preferred embodiment, the finish is applied as an aqueous spin finish comprising lubricant and, op- 
tionally, the antistatic composition, and an aqueous overfinish comprising the antistatic composition. Prefer- 
ably, the spin finish is an aqueous solution containing 1.1 weight % antistat containing a neutralized Ce/C 10 
alkyl phosphate salt and diethylene glycol in a weight ratio of 3:1 and 1.9 weight % polydimethylsiloxane and 
40 the over finish is an aqueous solution containing 53 weight % antistat (neutralized (VC^ alkyl phosphate salt 
and diethylene glycol in a weight ratio of 3:1). 

The fiber comprises preferably about 0.1 to 1 %, more preferably about 0.15 to 0.5 %, and most preferably 
about 0.15 to 0.3 %, by dry weight of the fiber, of the finish. 

Finishes are typically prepared by mixing the antistat or antistat/composition (containing solubilizer) with 
45 water and lubricant to get the desired concentration. (The antistat, solubilizer and lubricant are available in aqu- 
eous solutions or emulsions.) When the antistat is used with a solubilizer, the antistat is usually premixed with 
the solubilizer to solubilize (dissolve or emulsify) the antistat prior to mixing with lubricant or water. 

The fiber upon which the non-depositing antistat composition has been applied may be processed through 
such steps as carding and bonding. Nonwoven fabrics according to the present invention are bonded through 
50 well known bonding techniques, such as use of calender rolls, hot air, sonic or laser bonding and the like. Needle 
punch techniques may also be used to form a fabric. In addition, the resulting nonwoven fabric can be em- 
bossed and/or calender printed, using conventional techniques, with various designs and colors, to increase 
loft augment wet strength, and provide a means for identifying articles fabricated therefrom. The preferred 
process for preparing nonwoven fabrics according to this invention comprises carding with at least one card, 
55 depending on the desired basis weight and thermal calender bonding. 

Preferably, a nonwoven fabric according to this invention having a basis weight of about 10 to 60 
grams/square yard has a cross directional strength of at least about 150 grams/inch when prepared by carding 
and thermally bonding using a calender roll with a thermal bond area of at I ast about 1 0%. More preferably, 
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20 



a nonwov n fabric having a basis weight of about 10 to 30 grams/squar yard has a cross directional strength 
of at least about 250 grams/inch when prepared by carding and thermally bond.ng using a calender roll with 
a thermal bond area of about 15 to 40%. Even more preferably, a nonwoven fabric having a basis weight of 
about 15 to 25 grams/squar yard has a cross directional strength of ^^^f^T^^ 
oared by carding and thermally bonding using a calender roll with a thermal bond area of about 15 to 20%. 
Most preferably, for use in diapers, th basis weight is about 19 to 20 grams/square yard. 

Po yolef in fibers build up electrostatic charges during processing. The polyolefm fibers having the f.n.sh 
of this Invention maintains or limits electrostatic charge so that it is within an acceptable range for fiber proc- 
ess^ The ftS that the charge level is acceptable is indicated by the fact that the staple fibers can be proc- 
ess^ into nonwoven fabrics at the throughputs described above. Preferably, the fibers havmg the f .rush of 
fhfs invention discharge electrical potential generated during processing (fiber movement across conducting 
eg meteO surfaces? Preferably, the fiber having the finish of this invention limits electrostatic charge to less 
han'oTequal to about 4.000 volts, preferably less than or equal to about 2.000 volts, more preferably less han 
orequaltoaboutlOOO volts, and most preferably about 500 orfewervolts during processing. Such steps includ^ 
blending, carding and thermally bonding the fibers. It is preferred to run card and bond equ.pment at h.gh hu- 
midity, in order to control static build-up. 0 „ f «,„» M « a am mo 
O her hydrophobic antistatic finishes, such as those described by Schmalz m U.S. Patent No. 4.938.832 
and European Patent Application No. 486.158. leave a significant solid deposit on proce ss.ng equ |'P men ^uch 
sVa catender roller or a card after two hours of fiber processing. The fibers having the finish of this invention 
are capable of being processed without leaving such solid deposits on processing equipment. Such processing 
equ^menlndudes take-up devices, fiber openers, conveying duct work, cut fiber blenders, cards means for 
S"g such as calenders, etc. Preferably, they are capable of being processed for « " »™ »^ 
more preferably at least about .be hours, and most preferably at least about one week at the throughpute lis ted 
above on card and thermal bond calender rolls without leaving significant solid deposits on the face of the 

25 tender roH. ^ ^ hydrophobic Hy drophobicity can be ^easurec I usin£ I « number 

of tests which are described in detail below. One method of determining hydrophobic^ of a fiber is by - hydro- 
static head Preferably, the hydrostatic head height is at least about 30 mm; more preferably at least about 62 
m^even more preferably at least about 125 mm; even more preferably at least about 150 mm; even more 
preferably STeast about 181 mm; even more preferably at least about 195 mm; and most preferably at least 

Whin considering the hydrophobic^ of afiber. it is important remember that the po.yo.efin fibers them- 
selves are hydrophobic. Thus, when two fibers are compared the fiber with lower amount of f.n.sh w,l tend to 
have a hTgher hydrostatic head va.ue. Accordingly, this invention is described with respect to fibers that are 
precessable into monwoven fabrics at certain throughputs so that it is clear that the fibers have sufficentlevels 

described below, fibers are considered hydrophobic if they exhibit a sink t.me of preferably at least about 0.8 
hour more preferably at least about 4 hours, and most preferably at least about 20 hours. 

In addition, hydrophobicity can be measured using a fabric runoff test. According to th<s test, hydrophobi- 
city of a fabric is determined by runoff of a wetting fluid. Preferably, a fabric having the parameters desenbed 
Sow has a percent runoff value at least about 79%. more preferably at least about 85%. and most preferably 

3t ^Fib^onhe'^stant invention and fabrics made therefrom are particularly useful for making nonwoven 
coverstock found in personal hygiene articles such as diapers, sanitary napkins, tampons, underpads. and the 
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like In general, such articles must have a fluid-absorbent material, such as wood pu p. rayon, gauze, .ssue 
or the Hke. and in some cases, synthetic hydrophilic material such as hydrophilic polyurethane foam. In the 
case of a diaper, sanitary napkin, underpad. or the like, the fluid-absorbent material is generally provided in 
the form of a thermally bonded pad of wood pulp, fiber and conjugate fiber, which may have a rectangular or 

somewhat oval =^, P ^ ncontinence pad or the , ikei typically comprises a water impermeable backing layer and 
a nonwoven coverstock of fibers, with fluid-absorbent material in between. The fibers and fabrics of the instant 
invention are well suited for the backing layers or sheets, leg cuffs and/or waist bands of the d.aper. Typically, 
a diaper is positioned on a wearer so the nonwoven coverstock. leg cuffs and/or waist band is in contact with 
55 the wearer thereby keeping the wearer's skin relatively dry while effectively containing fluid within the d.aper. 
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Examples 

The inv ntion is further described with respect to the following examples, which are intended to be exem- 
plary and not limiting. 

narl? The . hydrostatic pressure was applied to the top of 5 grams sample of hand carded staple fiber and 

S^^eX^X^ «*«"" at COnStant rate ° f 290 CC,minUte - H Themirror 

was comroiiec oy a n g ^ f jber samp , e cou|d be observed . The m.rror 

staple fibers obtained and placed in the sample holder of the column, and the cap was placed on the col- 
umn The <ib2 vis compressed tightiy in the sample holder. Water was pumped into the column at a rate of 
2^0 ccli^ute UntilZ'f rst dropof water was observed to fa... and the addition of water was —a^ 
S^ed^hV^ column height was measured in millimeters (mm). The column was opened droned. 
The wet Smol was removed and the chamberand mirrorwere thoroughly dried. Th.s procedure was repeated 
2\ZTXeZZZ f iber sample and results were reported as the average va.ue in milUmeters of ns.ng 

Wat Sink time was used to characterize the degree of wetting of fibers by determining the time 

in seconds for 5 grams of stap.e sample loosely packed into a 3 gram mesh basket to sink below the surface 

^Tno^fa^a^ 

caterer bondtng using a diamond calender roll (smooth bottom ro..) at line speeds of 250 and 500 feet/mmute 

lii totem of the sample was placed a paper towel of a known weight. The separator funnel was filled wi h 
25 m o^yn-u Sn ^^y- Pharmaceuticals. Camp Hi... Penns y .vania) as wetting ^Jj™^ 
ftfnnel was opened and the runoff on the weighted paper towel was collected and weighed to the nearest OA 
oram ITe procedure was repeated for a total of five times and reported as the average l,qu.d runof f from the 
fabric as oercenl "runoff. The higher the percent runoff value the greater the fabric hydrophobic** 

^SlS^ShOort) and elongation were measured using ASTM D1117-80 (Supplement to Breaking 
sn 6 Loa6 ZZ^nXAe Fabrics - ASTM-1 682) and were calculated using the Instron (CRT - Constant 
Rate of Traverse Tensile Testing Machine) using the following speeds: 
Chart Speed - 2 inches/minute 

Crosshead Speed - 5 inches/minute 
Gauge Length - 5 inches 

^S^p^^'TSch (25 mm) in width and 7 inches (180 mm) in length. Ten specimens were 
prepareTwi^ 

aae breakinq load in grams/inch and the apparent elongation in percent. 

E eciosteSc cha^e was measured where the web leaves the card (comes off the doffer) using a Model 
FM300 Etec^static Fieldmeter (Simco Company. Inc.. Hatfield. PA). Electrostatic charge was measured by 
holding the fieldmeter approximately 8.75 centimeters (3.5 inches) from the web. 

Example 1 

Polypropylene in flake form (crystallinity 60%. Mw 3.5 x 10*. molecular weight distribution 5.7 and melt 
flow 9 5 9/10 minutes) was mixed in an impact blender. After thorough blending, the mixture was fed ,nto 1 5 
nch (3 8? cm) extruder, spun through a 675 hole spinner tte at 290-C at a melt flow rate of 34 and a.r qu nched. 
Iheriby forming a multif Lnent fiber. The multif i.am nt fib r was passed over a feed or kiss roll partly ,m- 
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mereed in a tank of a spin finish composition of an aqueous solution comprising 0.37% potassium octyl/decyl 
alkyi phosphate plus 0.13% of diethylene glycol (DEG). as a solubilizer. and 99.5% water. The contact between 
the fiber and th kiss roll was of sufficient duration and speed to apply about 0.1 weight percent of the finish, 
based on the weight of the dry fiber. _ 
s The multifilament fiber was stretched at a draw ratio of 1.25 at 110°C to obtain 2.2 dpf round filaments. 

The resulting continuous filaments were crimped with steam at 100'C. An over finish was applied as a com- 
position comprising 14.6% by weight of a potassium octyl/decyl alkyl phosphate, 5.4% by weight of diethylene 
Glycol as a solubilizer, and 80% by weight of a 50% polydimethylsiloxane emulsion as a lubricant (Y-12411. 
formerly available as LE-458HS. Union Carbide Chemicals and Plastic Co., Inc., Tarrytown. NY). The overf in- 
fo ish was applied by spraying. After air drying, the 2.2 dpf fibers were cut to 1 .5 inch length staple. The hydro- 
phobicity of the staple fibers was tested by the Sink Time and Hydrostatic Head tests as described above. 

Anonwoven fabric of 19-20 grams/square yard and 15% bond area was produced by carding and calender 
bonding using a diamond calender roll (smooth bottom roll) at line speeds of 250 and 500 feet/minute and at 
a temperature of 166°C. (Two carding steps were used.) The test nonwoven fabric was cut into strips for car- 
ts rying out the Cross Directional Strength and Fabric Runoff tests described above. 

Fibers and fabric hydrophobicity as well as tensile strengths were good. No calender roll deposit was ob- 
served. See Tables 1 and 2. 

Example 2 

20 Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 

composition was an aqueous solution comprising an antistat of 0.37% potassium C 12 alkyl phosphate plus 
0 13% diethylene glycol, as a solubilizer. and 99.5% water. The overf inish was another non-depositing antistat 
composition comprising 14.6% by weight of potassium C 12 alkyl phosphate plus 5.4% diethylene glycol, as a 

25 solubilizer and 80% by weight of a 50% polydimethylsiloxane emulsion as a lubricant (Y-12411). 

The fiber and fabrics made therefrom gave good hydrophobicity and tensile properties without calender 
roll deposits. See Tables 1 and 2. 
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Example 3 



Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 
composition was an aqueous solution comprising 0.5% by weight of an antistat of sodium oleyl (EO) phosphate 
(Protolube 5865. National Starch and Chemical Corporation. Bridgewater. NJ) and 99.5% by weight of water. 
No solubilizer was required with sodium oleyl (EO) phosphate as the antistat in the non-depositing antistat com- 

35 position.^ ^ ^ ^ ano ther non-depositing antistat composition comprising 40% by weight of an antistat 
of sodium oleyl (EO) phosphate (Protolube 5865) and 60% by weight of a 50% polydimethylsiloxane emulsion 
as a lubricant (Y-12411). 

The fiber had good hydrophobicity and tensile strength without forming calender roll deposits. See Tables 
40 1 and 2. 

Example 4 

Polypropylene fibers were processed as in Example 1 with the following differences. The spin finish used 
was an aqueous solution containing 0.37% by weight of potassium C 6 alkyl phosphate and 0.13% by weight 
diethylene glycol. The over finish comprised 14.6 parts by weight potassium C 6 alkyl phosphate. 5.4 parts by 
weight diethylene glycol, and 80 parts by weight of polydimethylsiloxane (from Y-12411). The over finish was 
applied as a 20 weight % aqueous solution. The sample had good hydrophobicity and did not form deposits. 
See Tables 1 and 2. 



Example S 



Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 
contained 4.25% by weight of potassium C e /C 10 alkyl phosphate. 0.75% by weight of diethylene glycol, and 

55 95% by weight water. , . 

The over finish comprised 50% by weight of the mixture used in the spin finish and 50% by weight poly- 
dimethylsiloxane as a lubricant (from Y-12411). The over finish was applied to the crimped fiber at 20 weight 
%aqueous solution. See Tables 3 and 4. 
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Example 6 

Polypropyl ne staple fibers were processed as in Example 1 with the following differences. The spin finish 
comprised 47% by weight of a potassium octyl/decyl alkyl phosphate as an antistat 20% by weight of sodium 
5 oleyl (EO) phosphate as a solubilizer (Protolube 5865), and 33% by weight of polydimethylsiloxan (from Y- 
12411). The spin finish was applied as a 5% aqueous solution. 

The over finish comprised 35% by weight of a potassium octyl/decyl alkyl phosphate as an antistat, 15% 
by weight of sodium oleyl (EO) phosphate as a solubilizer (Protolube 5865), and 50% by weight polydimethyl- 
siloxane (from Y-12411). The over finish was applied as a 15% aqueous solution. 
10 The sample had good hydrophobicity and tensile strength and did not form deposits. See Tables 3 and 4. 

Example 7 

Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 
15 contained 33% by weight of potassium Ca/C 10 alkyl phosphate, 14% by weight of diethylene glycol, 20% by 
weight of polyethylene glycol (PEG-400) as a solubilizer and 33% by weight of polydimethylsiloxane (from Y- 
12411). The spin finish was applied as a 5% aqueous solution. 

The over finish comprised 35% by weight of potassium Ce/C 10 alkyl phosphate, 15% by weight of polyethy- 
lene glycol (PEG-400) as a solubilizer, and 50% by weight of polydimethylsiloxane emulsion as a lubricant (from 
20 Lurol 4462, George A. Goulston Co. Inc., Monroe, NC). The over finish was applied as a 1 5% aqueous solution. 
The sample had good fiber hydrophobicity and tensile strength without deposit. See Tables 3 and 4. 

Comparative Example 1 

25 Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 

contained 5.5% by weight of potassium butyl phosphate (from Lurol AS-Y, George A. Goulston Co. Inc., Monroe, 
NC) as an antistat, 4.2% by weight of polydimethylsiloxane (from Y-12411) as a lubricant and 90.3% by weight 
water. No solubilizer was used. 

The over finish contained 1 part by weight potassium butyl phosphate (from Lurol AS-Y) and 1 part by 
30 weight of polydimethylsiloxane (from Y-12411). The over finish was applied as a 15 weight % aqueous solution. 
Results are shown in Tables 3 and 4. 

Example 8 

35 Polypropylene staple fibers were processed to show the affect of using greater amounts of finish. 

Polypropylene staple fibers were processed as in Example 1 with the following differences. The spin finish 
and over finish used contained a 7:3 weight ratio of potassium Ca/C 10 alkyl phosphate and diethylene glycol. 
The spin finish was a 5% aqueous solution of the antistatic composition. The over finish was made with the 
antistatic composition and polydimethylsiloxane (Y-12411) as a 25% aqueous solution containing a 1:1 ratio 
40 of antistatic composition to lubricant 

No roll deposits were detected on the calender rolls after six hours of processing the staple fibers into non- 
woven fabric. See Tables 5 and 6. 

Example 9 

45 

Polypropylene staple fibers were processed to show the affects of greater amounts of finish. 
Polypropylene staple fibers were processed as in Example 6 except the spin finish was 5% solution and 
over finish was 25% solution. 

No roll deposits were detected on the calender rolls after six hours of running time of processing the staple 
so fibers into nonwoven fabric. See Tables 5 and 6. 

Example 10 

Polypropyl n stapl fibers were processed to show the affects of larger amounts of finish. 
55 Polypropylene staple fibers were processed as in Example 7 except the spin finish contain d a mixture 

of 70% by w ight of potassium Ce/C 10 alkyl phosphate and 30% by weight of diethylene glycol. The spin finish 
was a 5% aqueous solution and the over finish was a 25% aqueous solution. 

No roll deposits were detected on the calender rolls after six hours of processing the staple fibers into non- 
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woven fabric. See Tables 5 and 6. t^\\A 
Examples 8-1 0 show that use of high levels of the finish of this invention does not cause formation of solid 
antistatic build-up on the calender roll. 

Comparative Example 2 

Polypropylene staple fibers were processed in the same manner as in Example 1 except as follows. The 
spin finish was a solution containing 96.5 weight % water and 3.5 weight % of a mixture having 33% by weight 
of potassium butyl phosphate as an antistat (from Lurol AS-Y) and 67% by weight of polydimethyls.loxane emul- 
sion as a lubricant (from Y-1 2411). M , trnm 

The overf inish was a solution containing 50% by weight of potassium butyl phosphate as an antistat (from 

Lurol AS-Y) and 50% by weight of water. 

Roll deposits were detected on the calender rolls within one hour of processing the staple fibers into non- 
woven fabric. See Tables 5 and 6. 

Examples 11-14 

Polypropylene staple fibers were processed as in Example 1 with the following differences. The overf inish 
was a 1 1 by weight ratio mixture of 25 weight % potassium butyl phosphate (from Lurol AS-Y), 18.5 weight /. 
potassium C^o alkyl phosphate, and 6.5 weight % Methylene glycol (DEG) and 50 weight % water. The over- 
finish was applied at varying rates. The results are shown in Table 7 and 8. 

Example 1 5 

The hydrostatic head of polypropylene fiber was measured using the yarn of Example 1 without over finish^ 
The yarn had a melt flow rate of 17 and was 2.5 dpf. It was crimped (28 crimps per inch) and cut to form 1 1/2 
inch staple fibers of 2.2 dpf. It was washed with hot water three times to remove the spin finish and was dned 
before testing. The fiber had a hydrostatic head value of 273 mm. 

Example 16 

The hydrostatic head of polypropylene fiber was measured using T-1 90™ polypropylene staple fiber (Her- 
cules Incorporated. Wilmington. DE.). The finish was washed from the fiber. The fiber had a hydrostatic head 

value of 256 mm. 
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Other embodiments of the invention will be apparent to those skilled in the art from consideration of this 
specification or practice of the invention disclosed herein. It is intended that the specification and examples 
so be considered as exemplary only, with the true scope and spirit of the invention being indicated by the following 
claims. 



Claims 

55 

1. A fiber comprising a polyolefin fiber having a finish which comprises an antistatic composition, wherein 
the fiber with th finish has a hydrostatic head value of at least 102 mm and is capable of being processed 
into a nonwoven fabric on processing equipment comprising at least one card and means for bonding the 
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fabric at a throughput of at least 58 kg/hr (128 pounds/hour) for a period of at least two hours without for- 
mation of significant solid antistatic composition build-up on the nonwoven fabric processing equipment. 

2. A fiber as claimed in Claim 1 wherein the hydrostatic head value is between 125mm - 195mm. 

5 

3. Afiber as claimed in Claim 1 or Claim 2 wherein the throughput is between 81 kg/hour -680 kg/hour (179 
pounds/hour - 1500 pounds/hour). 

4. A fibre as claimed in any of the preceding Claims wherein the means for bonding the fabric comprises a 
thermal calender roll and no solid antistatic composition build-up visible to the naked eye forms on the 

10 calender roll. 

5. Afiber as claimed in any of the preceding Claims wherein the period is between six hours - one week. 

6. Afiber as claimed in any of the preceding Claims wherein the finish comprises an antistatic composition 
15 selected from composition (I) which comprises: (a) at least one neutralized C 3 -C 12 , alkyl or alkenyl phos- 
phate alkali metal or alkali earth metal salt, and (b) a solubilizer; and composition (II) which comprises at 
least one neutralized phosphoric ester salts having the general formula: 
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35 



x -l > -(0(R l ) 



<MO) x -£-(0(R,) n R) y (2) 



wherein M, which may be the same or different, is an alkali or alkali earth metal or hydrogen, R is a C 16 - 
25 C22 alkyi or alkenyl group, R^ is ethylene oxide or propylene oxide, and n is 1 to 10, x is 1 to 2 and y is 2 

to 1 t and x + y = 3. 

7- Afiber comprising a polyolef in fiber having a finish comprising an antistatic composition which comprises: 
(a) at least one neutralized C 3 -C 12 alkyl or alkenyl phosphate alkali metal or alkali earth metal salt; and 
30 (b) a solubilizer, wherein the fiber having the finish is hydrophobic. 

8. Afiber as claimed in Claims 6 and 7 wherein the alkyl or alkenyl group is a C 6 -C 12 alkyl group and the 
salt is selected from sodium and potassium salts. 



9. Afiber as claimed in Claims 6, 7 and 8 wherein the solubilizer comprises at least one member selected 
from glycols, polyglycols, glycol ethers, and neutralized phosphoric ester salts having the general formula: 
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(MO) x -?-(0(R I ) n R) y (2) 

wherein M, which may be the same or different, is an alkali or alkali earth metal or hydrogen, R is a C 16 - 
C22 alkyl or alkenyl group, R^ is ethylene oxide or propylene oxide, and n is 1 to 10, x is 1 to 2, y is 2 to 
1, and x + y = 3. 

10. A fiber as claimed in Claim 9 wherein the solubilizer comprises sodium oleyl (EO) phosphate having an 
ethylene content range of 2 to 9 moles. 

11. A fiber comprising a polyolef in fiber having a finish which comprises an antistatic composition, wherein 
the fiber with the finish has a hydrostatic head value of at least 102 mm and is capable of being processed 
into a nonwoven fabric on processing equipment comprising at least one card and means for bonding the 
fabric at a speed of at 76 m/min (250 feet/minute) for a period of at least two hours without formation of 
significant solid antistatic composition build-up on the nonwoven fabric processing equipment. 

55 12. A fiber as claimed in any of Claims 6 to 10 wherein neutralized C 3 -C 12 alkyl or alkenyl phosphate alkali 
metal or alkali earth metal salt and the neutralized phosphoric ester salt of the general formula (a) has a 
pH in the rang of 5 to 9. 
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13. A fiber as claimed in any of the preceding Claims wherein the fiber is capable of limiting electrostatic 
charge of less than 4000 volts during processing. 

14. A fiber as claim d in any of the preceding Claims which is capable of forming a nonwoven fabric having 
a basis weight of 1 0-60 grams/square yard that has a cross directional strength of at least 1 50 grams/inch 
by carding and thermally bonding using a calender roll with a thermal bond area of at least 10%. 

15. A fiber as claimed in any of the preceding Claims wherein the polyolefin fiber comprises polypropylene. 

16. A fiber as claimed in any of the preceding Claims wherein the polyolefin fiber comprises 1.8 to 3 dpf fiber 
comprising 0.1 to 1 %, by dry weight of the fiber, of the finish. 

17. A fiber as claimed in any of the preceding Claims wherein the fiber is a staple fiber having a length of 
25.4 mm - 152.4 mm (1 to 6 inches). 

18. A fiber as claimed in any of the preceding Claims wherein the fiber has a sink time of at least 4 hours and 
the nonwoven fabric has a percent runoff value of at least 85%. 

19. Afiber as claimed in any of the preceding Claims which is formed by extruding, spinning, drawing, crimping 
and cutting. 

20. A fiber as claimed in any of the preceding Claims further comprising a lubricant. 

21. Afiber as claimed in Claim 20 wherein the lubricant is selected from mineral oils, paraffinic waxes, poiy- 
glycols and silicones. 

22. A fabric comprising the fiber of any of the preceeding Claims. 

23. An article comprising a fluid-absorbent material and a nonwoven fabric as claimed in Claim 22. 

24. A diaper comprising a water impermeable backing layer and nonwoven fabric with an absorbent material 
arranged between the impermeable backing layer and nonwoven fabric, further comprising at least one 
member selected from the group consisting of leg cuffs and a waist band, wherein the member comprises 
a nonwoven fabric as claimed in Claim 22. 

25. A process of producing a fiber as claimed in Claims 1 to 21 comprising forming the polyolefin fiber and 
applying the finish to the fiber. 
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